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CAS INDEXING IS AVAILABLE FOR' THIS PATENT. 

AB A method for forming/an element isolation film of a semiconductor 

device 

and the semiconductor device. A pad insulator is constructed on a 
semiconductor substrate. An over-etching process is performed to recess 
the semiconductor substrate to a predetermined depth while giving a pad 
insulator pattern. After an insulator spacer is formed at the side wall 
of the pad insulator pattern; the exposed region of the semiconductor 
substrate /is thermally oxidized to grow an oxide which is, then, 

removed 

to form a recess. An element isolation film is formed in the recess by 
break-through field oxidation and high temperature field oxidation. The 
element isolation film thus obtained can prevent the field oxide 
"ungrowth" phenomenon and at the same time mitigate the field oxide 




thinning effect^* well as improve the propertiej^fcf the gate oxide. 
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United States (U.S. corporation) 



CAS INDEXING IS AVAILABLE FOR 
AB The invention includes 

field oxide by LOCOS. 

substrate, and fluori 




Examiner: 
P.S. 



Nhu, David 
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THIS/PATENT. 

a Hfethod of reducing stress during formation of 
a^eld oxide is formed by oxidizing a silicon 
is incorporated into the field oxide during the 
oxidizing. After the/f luorine is incorporated into the field oxide, the 
field oxide is annealed at a temperature of at least about 1000. degree. 
C. 
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CAS INDEXING IS AVAILABLE FOR THIS^PATENT . 

AB A method for forming a field oxide film of a highly integrated 

semiconductor device, in'which an annealing step is carried out during 

a / 

field oxide film formation step for growing the field oxide film 

adapted / 

to isolate elements of the semiconductor device. By the annealing step, 

it is possible to prevent a stress concentration phenomenon from 

occurring in a/ semiconductor substrate on which the field oxide film is 

formed, thereby reducing or eliminating a field oxide thinning 

phenomenon 
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semiconductor 

devices comprises the steps of masking active regions of the substrate, 
forming porous silicon in the jexposed field isolation regions, removing 
the mask and oxidizing the s^rbstrate. A light ion impurity implant is 
used to create pores in the/substrate. Substrate oxidation proceeds by 
rapid thermal annealing because the increased surface area of the pores 
and the high reactivityybf unsaturated bonds on these surfaces provides 
for enhanced oxidation/ 



regions in multilayer 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

A trench is etched in a silicon substrate covered jtfith an oxide/nitride 
stack and a field oxide layer is then grown through oxidation of the 
silicon in the substrate such that the trench yCs partly filled. There 



is 



reduced oxide encroachment into the active/areas under the nitride 



layer 



the 



are 



because of the partial field oxide growth . Double oxide 
deposited over the surface of the field oxide layer and 
oxide/nitride stack such that the oxide layers fill the 



layers are 
the 

remainder of 



in 



trench and produce a nearly planar topology. The double oxide layers 

then etched back to the nitri/ae layer through chemical mechanical 
polishing, leaving the field isolation region. After stripping the 
oxide/nitride stack, a gate oxide layer is grown. A minimal amount of 
oxide is required to fill/ the trench because the trench is already 
almost filled with the field oxide layer and because of the shallow 
depth of the trench. Consequently, the etch back step causes minimal 
dishing. Further, the field oxide layer rounds the corner between the 
trench and the active area, obviating the need for a thin oxide liner 

the trench. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

A field oxide formation method involving a primary field oxidation, 
which is carried out at a predetermined low temperature to form a field 
oxide film having a thickness smaller than a target thickness, and a 
secondary field oxidation, which is carried out at a higher temperature 
capable of relatively reducing the occurrence of a field thinning 
phenomenon, to form the remaining thickness portion of the target field 
oxide film. The field thinning phenomenon involved in a field oxidation 
is reduced. The characteristics of a finally produced gate oxide film 

also improved. Consequently, the throughput and reliability of 
semiconductor devices having gate oxide films are improved. 



11 Drawing Page(s) 
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A method of forming a field oxide isolation region is described, in 
which a masking layer is formed over a silicon substrate. The masking 
layer is patterned to form an opening for the field oxide isolation 
region, whereby the remainder of the masking layer forms an implant 
mask. A conductivity-imparting dopant is implanted through the opening 
into the silicon substrate. Oxygen is implanted through the opening 

the silicon substrate in multiple implantation steps. The implant mask 
is removed. The field oxide isolation region is formed in and on the 
silicon substrate, by annealing in a non-oxygen ambient. Alternately, 
the field oxide isolation region is formed by annealing in oxygen, 
simultaneously forming a gate oxide in the region between the field 
oxide isolation regions. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT . 
AB A method for forming field isolation re 

semiconductor 

devices comprises the steps of masking active regions of the substrate, 
forming porous silicon in the exposed field isolation regions, removing 
the mask and oxidizing the substrate. A light ion impurity implant is 
used to create pores in the substrate. Substrate oxidation proceeds by 
rapid thermal annealing because the increased surface area of the pores 
and the high reactivity o^r unsaturated bonds on these surfaces provides 
for enhanced oxidation. 



p.ons in multilayer 



corporation) 



Lll ANSWER 39 OF 68 US PAT FULL 
AN 97:84225 US PAT FULL 

TI Semiconductor device with reduced leakage current 

IN Kunikiyo, Tatsuya, Hyogo,' Japan 

PA Mitsubishi Denki Kahush/ki Kaisha, Tokyo, Japan (non-U. S. 

PI US*5668W3 19970916 

AI US 1996-706966 19960903 (8) 

RLI Continuation of Ser. No. US 1995-397342, filed on 2 Mar 1995, now 

abandoned 
PRAI JP 1994-178408 19940729 
DT Utility 
FS Granted 

EXNAM Primary Examiner: Ngo , Ngan V. 
LREP Lowe, Price, LeBlanc & Becker 
CLMN Number of Claims: 7 
ECL Exemplary Claim: 1 

DRWN 43 Drawing Figure(s); 21 Drawing Page(s) 
LN.CNT 785 

AB The present invention provides a method of manufacturing a 

semiconductor 

device improved so that stress at a boundary between a semiconductor 
substrate and an element isolation oxide film can be relaxed. In the 
method, the surface of a semiconductor substrate is oxidized with a 
nitride film used as a mask to form an element isolation oxide film in 
the surface of semiconductor substrate. After removing an underlay 



oxide 
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film and nitride film, semiconductor substrate is heat-treated at a 
temperature of 950. degree. C. or more. An element is formed in an 
element region. 

ANSWER 47 OF 68 US PAT FULL 
95: 18363 US PAT FULL 

"Bird-beak-less" field isolation method 
Ko, Joe, Hsinchu, Taiwan, Province of China 
Lin, Chih-Hung, I-Lai, Taiwan, Province of China 

United MicroElectrbnics Corporation, Hsinchu, Taiwan, Province of China 
(non-U. S . corporation ) 
US 5393693 | / 19950228 



US 19^4-254533 
Utility 
Granted 

Primary Examiner: Fourson 



19940606 (8) 



George 



LREP Saile, George O^^Ackerman, Stephen B. 
CLMN Number of Claim^Bl9 

ECL Exemplary Claim: 1,9 

DRWN 14 Drawing Figure (s); 5 Drawing Page(s) 
LN.CNT 4 00 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of forming field oxide isolation regions for submicron 

technology using oxygen implantation is described. A first insulating 
layer is formed over a silicon substrate. A second insulating layer is 
formed over the first insulating layer. A first opening is formed in 

the 

first and second insulating layers. Sidewall spacers are formed on the 
vertical surfaces of the first and second insulating layers, within the 
first opening, to define a second, smaller opening. A portion of the 
silicon substrate is removed in the region defined by the second, 
smaller opening, to form an etched region of the silicon substrate. The 
sidewall spacers are removed. Oxygen is implanted into the etched 

region 

of the silicon substrate and into the region of the silicon substrate 
under the former location of the sidewall spacers. A portion of the 
polycrystalline silicon in and above the etched region of the silicon 
substrate. The field oxide isolation region is formed by heating. The 
remainder of the first and second insulating layers are removed. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB An improved process for planarizing an isolation barrier in the 

fabrication of a semiconductor chip involves reducing the etch rate of 
the field oxide independently of the sacrificial 
oxide layer. The field oxide layer is implanted with 
nitrogen ions and then thermally annealed resulting in 
a hardened and densified field oxide. In subsequent 

operations, a sacrificial oxide layer is formed on the semiconductor 

top 

surface by thermal oxidation. Upon etching with HF, the etch rate of 

the 

hardened field oxide is significantly reduced relative to untreated 
field oxide. Thus, the exposed hardened field oxide is etched at about 
the same rate as the sacrificial oxide layer. In the example given, the 
etch rate of untreated densified TEOS field oxide in 10:1 HF is 6.90 
.ANG./sec, while the etch rate of TEOS field oxide hardened according 

to 

the processes of this invention is 5.90 .ANG./sec. After planarization 
using the hardened field oxide, depressions in the isolation barrier 

are 

eliminated. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A complementary metal-oxide-semiconductor (CMOS) isolation structure 

where the field isolation structure between the adjacent areas of 
different conductivity types has a channel stop doped with boron or 
phosphorus affected by germanium. The dual use of germanium and a 

second 

dopant selected from the group of phosphorus and boron provides a more 
precisely placed channel stop, since the germanium retards the 
diffusion 

of the boron and phosphorus and surprisingly provides improved width 
effect for the devices in the well where the channel stop is employed. 
Alternatively, the germanium may be placed in such a manner as to avoid 
retarding absorption of boron or phosphorus into the field oxide and 
retard its diffusion over the well of a different conductivity type 
where it is not desired. 
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substrate, 

heat treating the oxide film at a temperature of 800. degree. C. or 
higher in an inert atmosphere, followed by conventional steps for 
formation of a transistor, is improved in electrical reliability due 
relaxation of stress generated in the oxide film or in the surface of 



substrate . 



L14 
AN 
TI 
dry 

IN 



PA 



5 



PI 
AI 
PRAI 
DT 
FS 

EXNAM 

LREP 

CLMN 

ECL 

DRWN 

LN . CNT 



ANSWER 4 OF 8 USPTTfFULL 
1999:146437 US PAT FULL 

Method for forming field oxide of semiconductor device using wet and 
oxidation 

Jang, Se Aug, Ichon, Korea, Republic of 
Kim, Young Bog, Ichon, Korea, Republic of 
Joo, Moon Sig, Ichon, Korea, Republic of 
Cho, Byung Jin, Ichon, Korea, Republic of 
Kim, Jong Choul, Ichon, Korea, Republic of 
Hyundai Electronics Industries Co., Ltd., United 
corporation) 

>1 

.9971 

19 




d States 



(U.S. 



(8) 



Olik; 



►instant Examiner: Mao, Daniel 



US 5985738 
US 1997-959205 
KR 1996-49395 
Utility 
Granted 

Primary Examiner: Chaudhuri, 
Thelen Reid & Priest, L.L.P. 
Number of Claims: 10 
Exemplary Claim: 1 
23 Drawing Figure (s) 
325 

CAS INDEXING IS AVAILABLE FOR TRZ'S PATENT. 
AB A method for forming a ^leld oxide of 

disclosed, which take?' advantage of wet oxidation at an early stage of 
field oxidation to prevent the un'growth of field oxide and dry 
oxidation 

at a later stage/of field oxidation to make the slope of field oxide 
positive, the£ex>y improving the production yield and the reliability of 
semiconductor device. 




semiconductor device is 



